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ABSTRACT: The fourth ventricle is usually affected in posterior cranial fossa tumours and other intracranial and 
ventricular disorders. Therefore, accurate measurement of the fourth ventricle will go a long way in evaluating brain 
disorders and decision making prior to neurosurgical procedures. This, therefore, places high premium on the 
accuracy in the technique and equipment used in obtaining a good Computerised Tomography (CT) Scan of the 
brain. To provide baseline data for measurements of normal fourth ventricle using computed tomographic Scan. 
Measurement was made with Dragon V3.1.1. A total of 652 scan examinations of subjects were analyzed in this 
study. 434 (65.79%) of the subjects were males while 217 (34.21%) were females. (M: F ratio = 2:1).The mean 
length of the fourth ventricles was 9.55mm and mean width was 12.86mm. Maximum length was 13.95mm and 
minimum length was 5.1mm. Least width was 2.65mm and greatest width was 17.28mm. Thus, the difference 
between the lengths of the fourth ventricles was not statistically significant (p˃0.05), so also there was no statistically 
significant difference (p> 0.05) between the width of the fourth ventricles in males and females. In conclusion, this 
study has provided reference ranges for the normal values of the length and width of the fourth ventricle in male and 
female Nigerians. 
Keywords: Cephalometry, assessment, fourth ventricles, CT, Nigeria. 
 
INTRODUCTION 
Since its introduction by Broadbend and Hafrath in 
1931 cephalometry has been one of the most important 
measurement tools in Orthodontics and Craniofacial 
surgery (Vancarter et al., 2003). Radiographic 
cephalometry is based on two dimensional 
representations of a three dimensional structure. 
Therefore, several disadvantages are associated with 
this approach, such as overlap effect due to 
superimposition of anatomic structures, difficult analysis 
of asymmetrical anatomies, image quality and inter 
observer differences due to tracing variance (Okkers, 
2009). 
 
The need to study complete abnormal anatomies such 
as asymmetry caused interest for three- dimensional 
computed tomography (3D CT) to have risen over the 
last two decades (Vandersloten et al., 2008). Three 
dimensional computed tomography (3D CT) 
cephalometry has gain popularity, because contours 
and surface details are presented in fine details 
(Gomeri et al., 1984). Many methods have been 
described for measuring the fourth ventricular size as a 
means to evaluate brain atrophy during the normal 
aging process and diseases (Huber et al., 1990). The 
planimetric method requires special equipment, is not 
universally available and has many common sources of 
error with the linear measurement (Sabattini et al., 
2004). 
 
According to Fox et al. (1975), Huckman et al. (1975), 
Lemay (1984) and Lee and Krishna (1987), modern 
computerized tomography allows easy and safe 
noninvasive study of the ventricular system, without 
complications. 
 
Cephalometirc analysis is used in dentistry, and 
especially in orthodontics, to guage size and the special 
relation of the teeth, jaw and cranium. This analysis 
informs treatment plan and provides data for clinical 
research (Huber et al., 1990). Ultrasound cephalometry 
is useful for determining the growth of the foetus in 
utero, and also to determine if the unborn child can 
pass through the birth canal, (Walkins, 2004). Studies 
by Gawler et al. (1976) revealed that the greatest 
distance between the roof and the floor of the fourth 
ventricle was less than 1.2cm with a mean of 1.08cm. 
According to Glydensted (1977), Gomori et al. (1984), 
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Takeda and Matsuzawa (1985) and Goldstein et al. 
(2001) normally the left ventricle was larger than the 
right one and both were larger in males among 
Caucasians. 
 
However, in their study Medora  and Natekar (2007), 
reported the height of  the fourth ventricle to be greater 
in males (1.18cm, + 0.27, 95% CI, 0.65-1.71cm) , than 
in females ( 1.11cm,+ 0.24, 95% CI 0.65-1.58cm) and 
the width of the fourth ventricle was greater than the 
height in both genders and was more in males (1.31 
+0.23, 95% CI, 0.85-1.77cm) than in females (1.21+ 
0.22, 95% CI 0.79-1.64cm). 
 
The aim of this morphometric study was to examine the 
range in size of the normal fourth ventricles of the brain, 
in both males and females, and to find any relationship 
with gender 
 
MATERIALS AND METHOD 
This study was carried out among 652 patients (434 
males and 218 females) in the age group of 1 to 70 
years, attending the Department of Radiology Usmanu 
Danfodiyo University Teaching Hospital Sokoto. The 
patients were selected randomly and had no history of 
head injury, local mass lesion, hydrocephalus or 
previous intra-cranial surgery. 
Inclusion Criteria 
Selection of the Brain CT scan for the study was based 
on the following: 
(a) Perfect positioning of the patient. With the 
Passage of the lowest tomographic section 
through a line 15–20 degrees to and 1cm 
above the cantho-meatal line which 
represent the base of the skull. 
(b) Distinct and clear limits of fourth ventricle. 
Exclusion criteria: 
(a) All brain CT Scans showing pathological 
changes affecting the normal anatomy of the 
fourth ventricles. 
(b) All films that showed alteration of the 
ventricular size and shape of the ventricle by 
the pathological condition. 
(c) All brain CT scans with poor positioning of the 
patients. 
(d) All brain CT scans with poor quality of the 
scan images. 
 
 All the CT scans were ascertained to have been taken 
by a trained and experienced radiographer, in a 
standardized condition and manner. The patients were 
placed on the CT table and the head was centralized 
and supported for correct alignment with head pads 
thus reducing blurring of images. A cantho-meatal line 
was drawn at an angle of 15-20 degree to and 1 cm 
above it, representing the lowest tomographic section 
which passed through the base of the skull. 
 
Brain CT scans studied were of good quality and clearly 
showed the anatomical features of the fourth ventricles. 
Only radiographs interpreted by experienced 
radiologists were studied. Thus, the CT scans for 
measurement were selected on the basis of good 
positioning and absence of visible evidence of 
pathology, which may affect the normal anatomy of the 
fourth ventricles. 
 
CT scan of all patients were reported by individual 
radiologist scoring as normal.The CT scanner used in 
this study was a NEUSOFT C 3000 dual slice helical 
CT (2005) model.  
 
Brain CT Scans were obtained from the local data base 
of the CT machine and back up compact discs from the 
CT archives. Films were viewed on the computer 
monitor.  Presence or absence of pathology was noted. 
The fourth ventricle was seen as an oval area at the 
center of the posterior fossa lower down, between the 
cerebellum and pons. Measurement was made with 
Dragon V3.1.1 (Philips and Neusoft Medical System 
Company Limited software). The software provides a 
meter rule with which measurements were done, based 
on the method employed by (Medora and Natekar, 
2007).  
 
Greatest height of fourth ventricle was measured from 
the roof and floor of the fourth ventricle and the width 
measured at the midpoint of the ventricle. 
 
RESULTS 
This study was carried out among 652 patients (434 
males and 217 females) in the age group of 1 to 70 
years. The height of the fourth ventricle was larger in 
males (10.15mm ±2.06, 95% CI) as compared to 
females (8.38mm ± 1.69, 95%CI), which was not 
significant (p>0.05). The width of the fourth ventricle 
was also observed to be greater in males (13.23mm 
±1.99, 95%CI) than in females (12.17mm ±2.92, 95% 
CI), the difference is not significance (p >0.05). The 
maximum height (13.95mm) in males and (11.03mm) in 
females, were seen in the age 75years and 46years 
respectively. The Least height recorded was (6.91mm) 
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in males and (5.1mm) in females. The greatest width 
recorded was (17.28mm) for males and (16.77mm) for 
females, while the least width was (9.35mm) males and 
(2.65mm) females, seen in the ages 25years, 40years, 
4years and 43years respectively. 
 
 
Table 1: Dimensions of the Fourth Ventricles in Subjects in Sokoto 
Parameter Gender 
Males(n=434) Females(n=217) 
Fourth ventricle height 10.15 ±2.06 (0.634) 8.38 ±1.69 (0.678) 
Fourth ventricle width 13.23 ±1.99 (0.432) 12.17 ±2.92  (0.563) 
Values are mean ± Standard Deviation. Values in parentheses are p-values at p < = 0.05 
 
DISCUSSION 
The Human nervous system is the most complex, 
widely investigated and yet poorly understood physical 
system (Williams et al., 1999). Studies revealed that 
brain regression involving both the cerebrum and the 
cerebellum usually begins by the seventh decade and 
thereafter accelerated with advancing age (Ellis, 1920; 
Volgt and Pakkenberg, 1964; Barron et al., 1976; 
DeKaban and Sadowsky, 1978). 
 
Studies by Gawler et al. (1976) revealed that the 
greatest distance between the roof and the floor of the 
fourth ventricle was less than 1.2cm. Medora and 
Natekar (2007), reported the height of the fourth 
ventricle to be greater in males (1.18cm, + 0.27, 95% 
CI, 0.65-1.71cm), than in females (1.11cm, + 0.24, 95% 
CI 0.65-1.58cm). These values are slightly higher than 
what was observed in our study. The height of the 
fourth ventricle was larger in males (10.15mm ± 2.06, 
95% CI) compared to females (8.38mm ± 1.69, 
95%CI).  In the present study, the width of the fourth 
ventricle was greater than the height in both gender and 
was more in males (13.23mm ± 1.99, 95%CI) than in 
females (12.17mm ±2.92, 95% CI). This is similar to 
those reported by Medora and Natekar (2007). 
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Figure 2: Variation of width and AP diameter of fourth ventricle with Age in males. 
 
CONCLUSION 
The study has generated baseline morphometric 
measurement of the fourth ventricle. The results 
indicate that there is no significance difference between 
the fourth ventricle (height and width) of male and 
female.   
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